Background Collaborative care interventions to treat depression have begun to be tested in settings outside of primary care. However, few studies have expanded the collaborative care model to other settings and targeted comorbid physical symptoms of depression. Purpose The aims of this report were to: (1) describe the design and methods of a trial testing the efficacy of a stepped collaborative care intervention designed to manage cancer-related symptoms and improve overall quality of life in patients diagnosed with hepatobiliary carcinoma; and (2) share the lessons learned during the design, implementation, and evaluation of the trial. Methods The trial was a phase III randomized controlled trial testing the efficacy of a stepped collaborative care intervention to reduce depression, pain, and fatigue in patients diagnosed with advanced cancer. The intervention was compared to an enhanced usual care arm. The primary outcomes included the Center for Epidemiological Studies-Depression scale, Brief Pain Inventory, and Functional Assessment of Cancer Therapy (FACT)-Fatigue, and the FACT-Hepatobiliary. Sociodemographic and disease-specific characteristics were recorded from the medical record; Natural Killer cells and cytokines that are associated with these symptoms and with disease progression were assayed from serum. Results and Discussion The issues addressed include: (1) development of collaborative care in the context of oncology (e.g., timing of the intervention, tailoring of the intervention, ethical issues regarding randomization of patients, and changes in medical treatment over the course of the study); (2) use of a website by chronically ill populations (e.g., design and access to the website, development of the website and intervention, ethical issues associated with website development, website usage, and unanticipated costs associated with website development); (3) evaluation of the efficacy of intervention (e.g., patient preferences, proxy raters, changes in medical treatment, and inclusion of biomarkers as endpoints); and (4) analyses and interpretation of the intervention (e.g., confounding factors, dose and active
Introduction Background and rationale
The collaborative care model is based on the principles of chronic disease management which includes the delivery of evidence-based treatments in partnership with the patient and a multidisciplinary team [1, 2] (Figure 1 ).
Collaborative care interventions have been designed and tested primarily to treat depression in the primary care setting [3] . The collaborative care intervention is intended to reflect patient preferences for treatment (e.g., cognitive behavioral therapy and/or pharmacological intervention for depression) and the delivery of the intervention often includes an allied health care professional (HCP) who provides assessment, treatment, and monitoring of symptoms in collaboration with the patients' physicians. The delivery of these interventions has varied but includes either face to face, telephone, and/or web-based modalities or a combination of these delivery modalities. In stepped approaches, the intensity or complexity of care is increased when necessary. The goal of the collaborative care approach is to ensure that all eligible patients have access to appropriate care, while reserving the most complex treatments for those who have demonstrated no benefit from less complex treatments.
Stepped collaborative care interventions for the treatment of depression have been demonstrated to be as effective as traditional face-to-face interventions in the general population and in people with chronic diseases [2] [3] [4] [5] . A recent meta-analysis of 37 collaborative care intervention studies with 12,355 patients found that depression improved at 6 month follow-up and long-term benefits also were observed out to 5 years [3] . In this meta-analysis, collaborative care interventions that included a mental health professional as a care provider resulted in the largest effect sizes [3] . The number of sessions, type of therapeutic orientation, and timing of antidepressant initiation were not found to be significantly associated with the effectiveness of the intervention [3] . Collaborative care interventions have been effective at reducing health care utilization and costs [6] [7] [8] . Several studies have reported the mean incremental cost of treatment for depression to be lower with a collaborative care approach than with other treatment modalities [6] [7] [8] .
The use of collaborative care interventions has begun to be expanded to other settings including oncology. Dwight-Johnson and colleagues reported significant reductions in depression in a sample of breast and cervical cancer patients using a collaborative care approach [7] . Similarly, Ell and colleagues found that a collaborative care intervention for the treatment of depression was effective in a sample of low income patients with mixed cancer diagnoses [8] . Finally similar to the current study, a collaborative care intervention targeting pain and depression was shown to reduce these symptoms in a mixed sample of cancer patients [9] . The aims of the present trial were to test the efficacy of a stepped collaborative care intervention to reduce pain, fatigue, and depression and improve overall quality of life in patients diagnosed with hepatobiliary carcinoma.
Cancer of the liver and bile ducts is a relatively rare disease in North America and Europe when compared to other cancer types. However, the incidence of liver and bile ducts cancer in the US continues to rise each year and the prevalence is expected to double in the next decade [10] . The latest reports estimate that there were approximately 27,000 new cases of liver and bile duct cancer in the US [11, 12] . Liver cancer continues to account for substantial morbidity and mortality, is becoming increasingly important as a public health problem worldwide, and is a leading cause of cancer death in eastern Asia and sub-Saharan Africa and the sixth leading cause of cancer death worldwide [13] .
People who present with liver cancer at an advanced stage in North America have a 3-year survival rate of less than 15% [14] . Nonsurgical treatment has been demonstrated to result, at best, in only modest improvements in survival [15] [16] [17] [18] . As a result, improving or maintaining healthrelated quality of life (HRQL) is critical for the patient due to the poor prognosis. One way to improve HRQL is to assess and treat cancer-related symptoms that they experience during their treatment [13] . It has been estimated that 14-100% of people diagnosed with cancer report one or more cancer-related symptoms (e.g., depression, fatigue, and pain) depending on the type of cancer and treatment the individual receives. However, assessing and treating cancer-related symptoms in patients diagnosed with hepatobiliary carcinoma is challenging as many people are treated at tertiary care centers where patients visit infrequently and travel long distances for evaluation and treatment. With the use of multiple delivery strategies (e.g., telephone, face to face, and website), it is expected that a larger number of patients who may have financial constraints, transportation problems, symptom burden, or limitations of time due to work or caregiving responsibilities would be able to access treatment using a collaborative care approach.
The challenges associated with the evaluation of the efficacy of non-pharmacological interventions has become increasingly recognized. New guidelines were recently published to address issues related to the complex design and evaluation of non-pharmacological trials [19] . Issues that are specific to non-pharmacological trials include difficulties with double blind designs, measurement of the 'active' ingredients or 'dose' of treatments, intervention fidelity, reproducibility, and generalizability of the treatments [19] . The extension of the Consolidated Standards of Reporting Trials (CONSORT) guidelines for non-pharmacological trials was a critical step in increasing the consistency of reporting clinical trials and the design and implementation of high quality trials of nonpharmacological interventions.
The aims of this report are to: (1) describe the design and methods of a trial testing the efficacy of a stepped collaborative care intervention designed to manage depression, pain, and fatigue and improve overall quality of life in patients diagnosed with hepatobiliary carcinoma; and (2) share the lessons learned during the design, implementation, and evaluation of the trial and address issues that are unique to non-pharmacological trials.
Design and methods
The randomized controlled trial (RCT) included two arms, the collaborative care intervention arm and an enhanced usual care arm. The primary outcomes used to evaluate the efficacy included the assessment of changes in pain, fatigue, depression, HRQoL, and biomarkers shown to be associated with the target symptoms, side effects, and disease progression in liver cancer. The team of investigators who designed and conducted this trial included experts in the areas of surgical oncology, epidemiology, caregiving, biostatistics, clinical health psychology, and immunology.
Pilot and feasibility testing of the intervention
Prior to the commencement of the RCT, two pilot studies were conducted to assess the (1) feasibility of the collaborative care intervention and to estimate effect sizes in order to project the sample size needed for the phase III trial; and (2) assess acceptability, usage, and satisfaction of the website designed for use in the RCT. In the first pilot study of 28 patients, quantitative interviews were performed to assess changes in primary outcomes at baseline and 3 and 6-months follow-up. Details regarding this pilot study have been published elsewhere [20] . In the absence of published effect sizes for a collaborative care intervention including the proposed target symptoms, we used effect sizes from the pilot study to guide the estimate for the sample size for the RCT. Based on the effect sizes for the pilot study, it was estimated that a sample of 256 participants would yield a power of 0.90 or greater for the primary outcomes, possibly with the exception of fatigue [21] . The second pilot study of 13 patients focused on evaluation of the preliminary version of the website to assess satisfaction with the content as well as technical or user problems. Based on qualitative interviews, the design and content of the website were refined prior to the commencement of the phase III RCT.
Phase III RCT

Design
The phase III RCT was designed to test the efficacy of a stepped collaborative care intervention in advanced liver cancer patients with respect to reducing symptoms of pain, depression, and fatigue and improving overall quality of life. The trial commenced in January 2007. The participants were followed from the time of enrollment for 2 years or until death.
Study arms
Patients were randomized to one of two arms, the stepped collaborative care intervention arm or enhanced usual care arm. The stepped collaborative care intervention is based on the patient's presenting problem (e.g., pain and depression) and preference for treatment (e.g., cognitive-behavioral and pharmacological); however a combination of both cognitive-behavioral and pharmacological treatment was recommended for treatment of targeted symptoms. Each of the treatment approaches was empirically based [22] [23] [24] [25] and followed a detailed protocol. Therapists were doctoral level psychologists with experience in psycho-oncology who received weekly supervision from the principal investigator. Treatment fidelity encompasses strategies to monitor and enhance the reliability and validity of the study design as well as to the implementation of the intervention [26] . In this study, treatment fidelity was maintained through (1) the use of Study 360 clinical trials software to monitor timing of evaluation and collection of blood, (2) the use of a Microsoft ACCESS database to assess the dose and active ingredients of the collaborative care intervention, (3) hiring care coordinators with education and experience in psycho-oncology, (4) weekly supervision of the care coordinators and project director by the principal investigator, and (5) observation of face to face and telephone follow-up contacts by the care coordinator and retraining when necessary.
Study 360 is a multi-component, web accessible software system designed to reduce management burden, increase efficiency and improve visibility of clinical trials. The system provides a set of tools designed for daily use by clinical and project management staff. A tracking tool records the dates of various protocol events for each research subject. A reminder system scans the tracking data to provide automated study activity management. Progress reports provide instant, real-time access to the current state of the study. A shared appointment calendar integrates with the reminder system to temporarily suppress reminders for scheduled tasks. An adaptive randomization tool maintains a balance of various blocking factors across treatment groups. The Study 360 database is centralized with secure user access provided via a web browser and is thus well suited for both single and multi-site studies.
The delivery of the intervention included face to face visits whenever the patient came into the outpatient clinic or hospital for cancer treatment, telephone follow-up with a minimum of two telephone contacts (before and after the patients' cancer treatment) between cancer treatments, and access to a website that was designed specifically for this RCT, which includes educational information, a self-management area, journaling, a chat room, an audiovisual library, peer support, and other resources. The website also includes a text to voice option to address issues of literacy and a larger font for older adults. Patients had more frequent contact with the care coordinator (stepped) if their symptoms did not decrease with initial intervention.
The 'enhanced usual care' arm of the RCT included routine medical care from the nurse coordinator and attending physician. Patients in both arms received interviews to assess symptoms at baseline (prior to their first cancer treatment) and every 2 months for the first year and then every 6 months for year 2 or until the death of the patient. Enhanced referred to a brief intervention for any participant who reported depressive symptoms in the clinical range, significant distress, or severe pain. For these patients, the care coordinator was contacted by the interviewer immediately and the patient or caregiver was contacted by telephone to provide feedback of their results, assesses the severity of symptoms, and provide treatment options for the patient and/or caregiver in their local area. Patients in both arms received a binder with educational information, contact information for the nurses and support staff within the Liver Cancer Center, and access to a 24-h, 7-day a week toll-free number that can be used to contact one of the Liver Cancer Center's clinical nurse coordinators when needed.
Participants and eligibility criteria
Patient inclusion criteria were: (1) biopsy, radiological, and/or biological evidence of hepatobiliary carcinoma; (2) age 18 years or older; and (3) fluency in English. Exclusion criteria included: (1) current suicidal or homicidal ideation, or (2) current psychosis, or thought disorder. Caregivers are identified by the patient as a family member or friend who assists them in the care of their cancer and treatment. Caregivers also provide consent to participate in the study. Exclusion criterion for caregivers included psychosis, thought disorder, current suicidal ideation. If a caregiver reported these symptoms, s/he was referred for inpatient or outpatient psychiatric treatment or psychotherapy.
Randomization sequence generation
Patients are assigned randomly to the collaborative care intervention arm or enhanced usual care arm. A minimization process was employed to achieve balance between gender and vascular invasion. Liver cancer has a 2 : 1 male to female ratio, and better prognosis often has been observed in female patients [27] . One of the most robust and consistent predictors of survival in liver cancer is vascular invasion [28] . Patients were stratified on these two factors.
Allocation concealment
Allocation concealment was achieved through a procedure developed by the study statistician using a random number table that assigned consecutive patients across group. A research assistant who was not part of the study placed the trial assignments in opaque envelopes consecutively by group. These opaque envelopes were sealed, numbered serially, and placed into four numbered containers, one for each stratification subgroup. The statistician put the randomization table in a sealed envelope to be opened only at the end of the trial.
Blinding
Consistent with most non-pharmacological trials, patients and therapists could not be blinded to group assignment; however telephone interviewers who were involved in collecting data regarding the efficacy of the intervention were blinded to which arm of the study the patient and caregiver were assigned.
Recruitment and compensation
Institutional Review Board approval was obtained prior to the commencement of the study. The recruitment of patients and caregivers takes place in a large tertiary cancer center that evaluates and treats patients with hepatobiliary carcinoma. Four attending oncologists (TCG, JWM, DAG, and AT) refer patients to the study who meet the inclusion criteria. Patients who were interested in speaking to a therapist about participation are provided with information regarding the risks and benefits of the study and details regarding compensation ($10 per interview and $10 per blood draw), and the frequency of the intervention and telephone interviews. Patients (and caregivers) who consent to participate were scheduled for a telephone interview before their first cancer treatment. Intake interviews were performed with patients who were assigned to the collaborative care intervention arm.
Evaluation of intervention
To evaluate the efficacy of the intervention, interviews were conducted prior to the patients' first cancer treatment (usually within 1-14 days after being consented) and every 2 months for 1 year. After 1 year, patients and caregivers were interviewed every 6 months for 2 years or until death. To evaluate the efficacy of the collaborative care intervention, trained telephone interviewers follow a structured clinical interview that was included on the website. Interviews were completed with patients and caregivers, and the duration of the interviews was approximately 60 min. Caregivers were included as proxies for the patients as it was expected that as the patient's disease progresses that they may be unable to complete interviews. Prior research, by this team and others, has demonstrated that family caregivers have a high level of agreement with patients when rating their loved one's symptoms and provide a relatively accurate report of patient symptoms and HRQoL [29] [30] [31] [32] . The primary and secondary endpoints as well as mediators and moderators can be found in Table 1 .
Lessons learned
The lessons learned to date from the design, implementation, and evaluation of this trial are several fold. Although collaborative care interventions have now been tested for over a decade, this type of intervention only recently has begun to be tested in the context of cancer and with symptoms other than or in addition to depression. Furthermore, the reporting standards for clinical trials with non-pharmacological interventions continue to be refined. Recommendations derived from our experience may facilitate the design and implementation of clinical trials of collaborative care interventions that may extend beyond the primary care setting and treatment of depression.
Collaborative care interventions in the context of cancer
The use of collaborative care has begun to be employed in the context of cancer but at this time is relatively limited [7] [8] [9] . With continued experience testing these types of interventions, and the publication of CONSORT guidelines for non-pharmacological trials; it is expected that the rigor of the design, implementation, evaluation, and reporting of non-pharmacological trials will continue to improve. Testing the efficacy of collaborative care and other psychosocial interventions remains challenging as the interventions are often complex and investigators are unable to employ blinding at all levels of implementation (e.g., therapists and patients cannot be blinded). Issues that arose regarding the design and implementation of the intervention in our RCT included: (1) the timing of the intervention in a population of patients who travel long distances to receive cancer treatment and who may be very ill; (2) tailoring the intervention to address individuals presenting problems; (3) ethical issues regarding randomization of patients; and (4) changes in the medical treatment of patients and necessary modifications to the collaborative care intervention and/or evaluation of the intervention needed to reflect these changes. The collaborative care model provides a framework for addressing some of the additional needs of patients diagnosed with advanced cancer. The intervention was designed so that the patients would not be required to make additional visits to the medical center as many patients were coming from far away to complete their cancer treatment. During the pilot testing of the intervention, patients reported not being able to attend additional appointments due to (1) distance to the hospital, (2) cost of transportation, (3) limited time due to work or caregiving responsibilities, or (4) symptoms of cancer or side effects of treatment. During the pilot phase of the study, a subset of patients also reported that they tried to 'forget' about the cancer and wished to maintain 'normal life'. Thus, some patients preferred not to be reminded of their cancer between visits to the medical center. These patients were contacted by the care coordinator only at specific times (e.g., before and after cancer treatments) and follow-up contact was made only when needed to manage symptoms. Other patients preferred more frequent contact and/or face to face visits to manage symptoms or treatment side effects. The strategy of varying the frequency, duration, and content of the intervention is reflective of the 'stepped' approach described earlier. The frequency, content, method, and duration of contact were recorded for analyses.
The current trial was an adaptive treatment strategies (or dynamic treatment regime) which included a set of decision rules that specified when to change the intensity or type of treatment. The decision rules employ variables such as patient response to treatment, risk, burden, adherence to treatment, and preferences for assessment and treatment collected during prior sessions. The outcomes used to assess the efficacy of the intervention reflected the individuals' presenting problems and preferences for treatment. As a result, rather than applying the same intervention for all patients, the intervention matched the patients' presenting problems with the overall goal of maximizing the patients' quality of life.
Patients diagnosed with hepatocelullar carcinoma who were referred for transplantation and had active substance abuse or dependence were recommended to have at least 6 months of abstinence from drugs and alcohol at our transplant center prior to listing. With a diagnosis of hepatocellular carcinoma patients may only have a short period of time in which they may be eligible for this life saving treatment. Therefore, evidence-based treatments for substance dependence were recommended and the collaborative care intervention was employed to monitor patients' maintenance in treatment as well as to assess and treat cancerrelated symptoms. Outcome data for patients who are referred for transplantation will be analyzed using intent to treat as well as the actual randomization of patients to the study arm.
Novel cancer treatments were also introduced over the course of this psychosocial intervention trial (e.g., sorafenib). As a result of these new cancer treatments, modifications to the website and collaborative care intervention as well as the outcomes were required. Issues related to budget and appropriate staff to respond to such changes should be considered in future trials.
Web-based interventions
Web-based interventions have been developed to reduce health care costs and to extend interventions to patients who otherwise may not have access to traditional face-to-face interventions. However, concerns regarding disparities (e.g., age, socioeconomic status) in accessing technology such as websites continue to be debated. Many issues related to the development of the website and implementation of the intervention arose over the course of the study including: (1) access to the website by the target population; (2) involvement of the medical staff in the design of the website; (3) ethical issues surrounding the design of the website; (4) ease of use of the different components of the website; and (5) costs associated with website development and maintenance and web-based intervention implementation. The participants utilized the website as much or little as they preferred. The investigators tracked the usage (page content, frequency, and duration) over the course of the study to determine how much the website contributed to the effectiveness of the intervention (Table 2) .
Prior to the commencement of the trial, a survey (n ¼ 100) was conducted to assess the percentage of patients evaluated at the Liver Cancer Center who did not have access to the internet or a computer. The results of the survey suggested that up to 40% of patients may not have access to a computer or internet service. However, with 220 patients enrolled in the RCT as of 12/15/2010 we have lent computers to only 6 patients (4%). Two additional patients did not have access to computers but preferred printed materials or access to the website from the local library (1%). Although we had budgeted for technical support in case patients needed assistance beyond that provided by the care coordinator, to date no patient has requested technical support despite the relatively high usage of the website statistics. Future analyses will address (1) patients' satisfaction with the content of the website, (2) frequency and duration of website use, and (3) contribution of the website use to efficacy of the intervention (e.g., reductions in depression, pain, fatigue, and improvement in quality of life). Analyses by method of delivery of the intervention, presenting problems, content of the contact (e.g., education, cognitive-behavioral strategies, and pharmacological intervention) will be performed to understand the 'dose' and active ingredients of this collaborative care intervention.
For web-based interventions, or for those interventions which include a component that uses a website, attention to the specific population to which the intervention is targeted is critical for the team designing the website. The development and pilot test of the study website took approximately 9 months and over 500 pages of content that required compilation, editing, and testing to make certain it was written at a 6th to 8th grade reading level and was acceptable to patients. A large font was used to accommodate the changing vision of older adults. Because we included a text-to-voice option, participants also had the option to listen to the content of the website.
Center staff assisted in the development of the content to increase the utility and credibility of the educational videos regarding the etiology, assessment, and treatment of different cancer-related symptoms that were included on the website. The staff also developed a binder of printed educational information for all patients. It is not known whether the availability of both videos and printed information to staff will affect our ability to detect differences between groups when assessing the efficacy of the intervention. Clinicians involved in the care of the patient population should be consulted when developing the collaborative care intervention but not necessarily be privy to the content of the intervention if they are part of the 'usual care' arm.
Inclusion of patient stories and pictures on the website required additional approval from the Institutional Review Board and consents from the patients and caregivers. Some patients also appreciated the opportunity to speak to other patients who have been diagnosed and received treatment at the same center. With the patient's permission, we were able to connect interested patients. Although the health care providers' opinion is highly regarded by patients when making decisions between treatments, or in the case of advanced cancer whether to be treated or not, patients reported that information from other patients was often invaluable.
Despite not teaching patients how to use the website or sending reminders to use the website over the course of the study, patients accessed the website frequently, primarily near the time of diagnosis or when the disease began to progress. Designers of future studies that provide a website component may wish to allow for time for the care coordinators to demonstrate to patients how to access and use the website and also to provide reminders to patients in the collaborative care arm to utilize the website. Many medical centers have regulations regarding email contact between patients and health care providers, therefore making it difficult to use email as a possible form of communication between patients and health care providers. However, recent advances in Electronic Medical Records systems which include email exchanges between patients and health care providers is becoming increasingly common.
Synchronous website components (e.g., chat room) were not utilized by participants as frequently as expected due to the large number of participants needed to be enrolled at any one time. Although attempts were made by the study staff to schedule times for trial participants to chat with one another or with members of the health care team, participants did not take advantage of these opportunities. The bulletin board option (asynchronous) was utilized much more frequently as a way to communicate among participants. To date, in this study, the three most frequently utilized sections of the website were: (1) what others say (e.g., videos by staff, stories by other participants), (2) information on the diagnosis and treatment of liver cancer, and (3) information on managing symptoms and side effects.
Finally, the costs associated with web-based interventions vary greatly depending on the content and sophistication of the website. In addition to development and maintenance costs, investigators in future studies that include a website as part of an intervention should consider the cost of server space for the duration of the study, and beyond if data are included, as well as the annual cost of security (SSL) certificates.
Evaluation of the collaborative care intervention
The evaluation of collaborative care interventions can be challenging. Unlike pharmacological trials in which outcomes typically are based on clinical laboratory tests and measurements, psychosocial interventions may include a broad range of outcomes. Interventions that are individually tailored increase the complexity of evaluation. The use of Sequential Multiple Assignment Randomized Trial (SMART) is becoming increasingly recommended for time varying adaptive interventions [33] . Several issues have arisen over the course of the study to date: (1) patient preferences in regard to the method of assessment; (2) caregivers as proxy raters; (3) changes in medical treatment; and (4) biological outcomes after psychosocial interventions.
Although telephone interviews were planned to assess the efficacy of the intervention, we learned that flexibility in regard to the patients' and caregivers' preferences for data collection was important for retention of participations and to reduce missing data. Due to participants' problems with scheduling, time constraints, hearing problems, or participant preferences, we provided the option of using paper and pencil questionnaires as an alternative to telephone interviews. We also had a few patients request to complete the questionnaires online. Also, an increasing number of people have only cell phones and no land line with financial constraints on cell phone usage.
Caregivers were included as proxy raters of patient symptoms and HRQL in this study as the majority of patients in this trial had been diagnosed with advanced cancer. As the disease progressed, it was expected that patients would not be able to complete interviews or questionnaires. Agreement, as analyzed using intraclass correlation coefficients (ICC), between the patient and caregiver ratings of cancer-related symptoms and side effects and quality of life has been adequate (ICC for pain ¼ 0.63, p ¼ 0.001; ICC for fatigue ¼ 0.63, p ¼ 0.001; ICC for depression ¼ 0.21, p ¼ 0.05; and ICC for quality of life ¼ 0.67, p ¼ 0.001). However, we found that caregivers also had difficulties completing interviews as the patient's disease progressed because they often were overwhelmed with caregiving responsibilities, particularly at the end of life. A recent study concluded that caregivers provide support for their loved one for approximately 66 h a week in the last year of their loved one's life [34] .
Although the primary reason for including the caregivers in this study was to assess the patients' symptoms, it was recognized that caregiver distress was a significant issue. Additional instruments were added to assess the caregivers' stress and depressive symptoms. Preliminary analyses show that 38% of caregivers have reported depressive symptoms in the clinical range (as measured by the CES-D) prior to the initiation of cancer treatment of their loved ones. Caregiver stress was found to be similar to those family members who had loved ones in hospice care [35] .
Future studies that involve caregivers of patients with terminal illnesses should have appropriate administrative and clinical staff for the management of distress and depression in caregivers, particularly when caregivers serve as proxy raters. Ongoing assessment and intervention for the family caregiver may be needed after the death of the loved one [36] . Ideally, this support would be provided by the same study team, given that research has demonstrated that caregivers do not take advantage of bereavement services offered by hospice [37, 38] possibly due to the typically short time during which families work with hospice teams.
Some patients, while enrolled in our trial, received treatment in their community. Assessment of symptoms and HRQL continued primarily through telephone interviews. To collect data on biomarkers, tubes for blood collection were sent to patients' homes for them to have blood drawn at a local laboratory at the time of their routine blood work. We found this method very effective in collecting samples when the patient did not return to our center.
Many studies that include biological outcomes do not take into consideration the importance of the timing of the collection of blood. One aim of this study was to determine the association between symptoms and side effects and immunological parameters. Therefore, the blood draws are performed prior to cancer treatment, before the administration of dexamethasone and other medications (e.g., Ativan), and before chemotherapy was administered. Psychosocial assessments and blood samples also are collected approximately 2 months after regional chemotherapy, radiation, or surgery to avoid influence associated with the treatment or acute side effects of treatment, such as pain or fatigue. Blood samples are collected between 8 am and noon whenever possible. Statistical methods will be used to address issues with patients whose blood was not taken during this time period.
Analyses and interpretation of collaborative care interventions. Although the between groups analyses have not yet been performed, several issues have arisen thus far that will be considered in regard to the analyses and interpretation of the results including: (1) possible confounding factors secondary to heterogeneity of the sample, (2) measurement of the dose or active ingredients of the intervention, and (3) symptoms or side effects (e.g., encephalopathy, severe vomiting and dehydration) requiring attention from the medical team, and (4) potential differences between therapists.
Conclusions
The lessons learned and recommendations from this trial thus far fall into four broad areas: (1) issues related to the development of collaborative care intervention in the context of cancer; (2) issues related to web-based interventions with medical populations; (3) challenges in evaluation of the efficacy of collaborative care; and (4) analyses and interpretation of the efficacy of the intervention. The limitations to the study, although not fully realized as the trial is ongoing include: (1) heterogeneity of the diagnoses and cancer treatments included in the study; and (2) caregivers as proxy raters rather than intervention participants. The last point has begun to be addressed as our team has found that patient-caregiver interdependence in regard to psychological functioning. Therefore, treatment of the patient and caregiver as a dyad is recommended (Figure 2 .86*** -.37 .31* Figure 2 The effects of the patient and caregivers' psychological functioning on their partner. Note: *p < 0.05; **p < 0.01; ***p < 0.001
